APPENDIX B

Emissions Calculations and Sample Calculation

Concord Expansion Project
Compressor Station 270B1
Applicauon for Temporary Permit
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Table B.7 Emissions from Normal Operation of Proposed Emergency Engine, Ambient T > 0 °F

[ Hourly
Emissions
- .. (1b/hr)
Pollutants NSPS Exhst;gfhm:;s:;m Limits (1) 421 MMBris
P (LHV)
Emission Factor 4.68 MMBtwhr
(Ib/MMBtu, HHV) (HHV)(2)
NOx 2.00 0.401 1.87
CO 4.00 0.802 3.75
YOC 1.00 0.200 0.94
PMy (3)
Filterable N/A 0.0001 0.0004
Condensible 0.0099 0.046
Total 0.0100 0.047
S0, (3) N/A _ 5.88E-04 0.003
Co, 3) N/A | 110 514
Notes: Gas Characteristics: LHV: 939.2 Btuwscf

HHV: 1042.5 Btw/scf

(1) From New Source Performance Standards (NSPS) exhaust emission limits for emergency
engines greater than or equal to 130 hp, manufactured after January 1, 2009,

(2) The potential fuel heat input was calculated using a conservative estimate of 11,000 Btu/hp-hr
(HHV) for fuel efficiency

(3) Source for Emission Factor = AP-42, Table 3.2-2, dated 7/00.

Table B.8 Annual Emissions for the Proposed Emergency Engine (Based on 500 hr/year Total
Operation)

] Annual Emissions under Normal
Pollutants Operating Conditions (tons/year)
NO, 0.47
co 0.94

‘ VOC 0.23
PMy,

Combustion 0.0001

Sulfates 0.0116

Total 0.0117
80, 0.0007
HAP N/A
Forn.aldehvde N/A
CO, 128.6




Table B.9 Emissions from Fuel Gas Heater, Space Heater, and Water Heater under Normal
Operating Conditions

Pollutants EFT:;stf;n . Hc'mrly
- Emission Factors Emissions

1b/10° scf (Ib/MMBtu)(3) (ib/hr)
NOx(1) 100 0.098 0.39
CO(1) 84 0.082 033
VOC(2) 5.5 0.005 0.022

PM, (2)

Filterable 1.9 0.002 0.0075
Condensible 5.7 0.006 0.022
Total 7.6 0.007 0.030

S0, (2) 0.6 0.001 0.0024

[ CO;(2) 120.000 118 471

Notes:  Heat Input: 4.0 MMBw/hr
(1) Source for Emission Factor = AP-42, Table 1.4-1, dated 7/98, for uncontrolled small
(<100 MMBw/hr) burners.
(2) Source for Emission Factor = AP-42, Table 1.4-2 dated 7/98.
(3) Source for Conversion Factor = AP-42, Table 1.4-2. dated 7/98.

Table B.10 Annual from Fuel Gas Heater, Space Heater, and Water Heater (Based on 8760 hriyear
Total Operation)

Annual Emissions under Normal

Pollutants Oper _ting Conditions (tons/vear)
NO, 0.429
Co 0.361
UHC 0.024
PMq

Combustion 0.008

Sulfates 0.024

Total 0.033
80, 0.003
HAP N/A
Formaldehvde N/A
CO; 515.29




Table B.11 Summary of Annual Potential Emission

Expansion Project

s Calculations - TGP Concord Compressor

Centaur | Emergency 3 Smali Total
Pollutant Turbine Engine Sources Annual Emissions
(tons/yr) (tons/vr) (tons/yr) (tons/yr)
NO, 23.91 0.47 0.43 24.81
CO 32.11 0.94 0.36 3341
VOC 8.59 0.23 0.024 8.85
PM,q
Filterable 1.19 0.0001 0.008 1.20
Condensible 0.48 0.012 0.024 0.52
Total 1.67 0.012 0.033 1.72
SO, 0.86 0.0007 0.003 0.87
CO, 27913 129 515 28.556




Sample Calculation: Determining NOx Emissions Turbine Centaur 50-6200LS

Given:

Fuel Gas Properties:

Fuel Lower Heating Value: 939.2 Btu/scf (provided by Solar)
Fuel Higher Heating Value: 1,042.5 Btw/scf (Solar value multiplied by 1.1)
Fuel Flow: 52.2 MMBw/hr (provided by Solar)

Operating Conditions:

= Normal at 100% Load and 40°F

® Annual Operation: 8760 hours/year

® Maximum Concentration of NOx at standard conditions with 15% excess O,
(volume basis): 25 ppmvd (provided by Solar)

1. Calculating Emission Factor for NOx Using EPA Method 19

US EPA Method 19 contains extensive procedures for calculating emissions for PM,
NOx. and SO;, and for calculating SO; removal efficiency for electric utility steam
generators. Many regulations prefer PM, SO,, and NOx emission rates to the heat input to
the boiler as pounds/million Btu (Ib/MMBtu). In order to calculate these values, the
emission rates must be corrected by F factors. The F factor is the ratio of the gas volume
of the products of combustion to the heat content of the fuel. F4includes all components
of combustion less water. F4can be calculated from fuel analysis results. The F4 factor for
natural gas ‘s 8,710 dscf/MMBtu.

The emission factor for NOx was calculated using the following equation:

20.9
EF =(C,xF, J* ———
< (dx a’) [20'9_%02:1

Where: EFx= Emission factor in Ib/MMBtu of pollutant X
Ce=  Pollutant concentration (Ib/dscf)
Fq=F factor (dscf/MMBtu)

First NOx concentration must be converted from ppmvd to Ib/dscf using the conversion:
I ppm NOx = 0.0000001194 1b/dscf, at 0% O, (EPA Reference Method 19, Table 19-1)

With the concentration of 25 ppmvd guaranteed by Solar, the conversion would be the
following:



25 ppm NOx = 0.000002985 Ib/dscf NOx at 0% O,

Inputting values into the above equation yields:

EF, =(0.000002985 x 8,710)*[52—;'—93] =0.092/b/ MMBtu(HHV)

Therefore the emission factor for NOx is 0.092 Ib/MMBtu,

2. Calculating Hourlv and Annual NOx Emissions

The fuel flow, 52.2 MMBuw/hr, is adjusted for the gas HHV (below).

Fuel Flow, =522 MMBitu/ hr * a2 =57.9 MMBtu/ hr
) 939.2

By multiplying the adjusted fuel flow and the calculated NOx emission factor, the hourly
NOx emission can be determined (below).

EF - (ST.QMMBIuJ ‘ ( 0.0927b

J =5.341b/ hr
hr MMBiu
Therefore the hourly NOx emissions are 5.34 Ib/hr.

The annual NOx emissions are calculated by assumung operation of 8760 hours/year.

5.341b [ 8760 hr ton
: . = 23.410ns/ year
hr year 20007

The annual NOx emissions generated by the Centaur 50-6200LS Turbine under
normal operations at 100% and 40°F are 23.4 tons/year.



